
* Corresponding Author's email: anbubot373@gmail.com	
Received: 1st August, 2026; Revised: 14th August, 2026; Accepted: 31st August, 2026	
(DOI):	10.70102/AEJ.2026.18.4s.107	

1196	

	

Journal of Animal Environment	
(E-ISSN 2717-1396, ISSN 2717-1388)	

Journal homepage: http://www.aejournal.ir	
	

Original Research Paper	

Mechanistic Assessment of Polyendocrine Metabolic Ovarian Syndrome by 
Plant Derived Multi-Target Therapeutics in Experimental Rat Models	

Thirumurugan A1,Aravindhan T2*, Baskaran A3, Bhuvaneswari S4 , Anburaj G5,	
1* Department of Research, Saveetha College of Nursing Saveetha Institute of Medical and Technical Sciences 
(SIMATS), Saveetha University, Thandalam Chennai-602105, Tamil Nadu, India.	
2Department of Biotechnology, Thanthai Hans Roever College (Autonomous) (Affiliated to Bharathidasan University, 
Tiruchirappalli), Perambalur - 621 220, Tamil Nadu, India.	
3Department of Biotechnology, Bon Secours College for women, (Autonomous) (Affiliated to Bharathidasan University, 
Tiruchirappalli), Thanjavur - 613 006	
4Ph.D Research Scholar, Saveetha College of Nursing, Saveetha Institute of Medical and Technical Sciences, Saveetha 
University, Chennai, Tamilnadu, India	
5Department of chemistry,Bon Secours College for women, (Autonomous) (Affiliated to Bharathidasan University, 
Tiruchirappalli), Thanjavur - 613 006	

Key Words	 Abstract	

DHEA, Esteradiol 
valerate, letrozole, 
insulin resistance, 
Hyperandrogenism	

Polycystic Ovary Syndrome (PCOS) is a common endocrine and metabolic disorder affecting women 
of reproductive age that is marked by hyperandrogenism, ovulatory failure, and polycystic ovarian 
morphology. PCOS is associated with insulin resistance, obesity, type 2 diabetes, dyslipidaemia, and 
cardiovascular risk, as well as reproductive issues, making it a significant long-term health concern. 
Animal models, particularly rat models, have been critical in understanding the pathophysiology of 
PCOS and evaluating therapeutic options. Letrozole, dehydroepiandrosterone (DHEA), testosterone 
propionate, and oestradiol valerate are popular induction agents. High-fat or high-sucrose diets 
exacerbate metabolic symptoms, which are similar to those of PCOS in humans. Medicinal plants 
have sparked tremendous attention as potential alternatives for synthetic medications due to their 
antioxidant, anti-inflammatory, insulin-sensitizing, and hormone-regulating properties. Flavonoids, 
alkaloids, terpenoids, and saponins are some of the phytochemicals that enable these benefits. 
Research using rat models shows that herbs like Trigonella foenum-graecum (fenugreek), 
Cinnamomum verum (cinnamon), Curcuma longa (turmeric), Withania somnifera (ashwagandha), 
and others can help restore the shape of the ovaries, make oestrous cycles more regular, and make the 
body more sensitive to insulin. Nonetheless, translational value is limited by protocol variability, 
interspecies differences, and the lack of long-term consequences. This work focusses on 
contemporary PCOS induction models, evaluates medicinal plant-based therapy in rat models, and 
tackles translational gaps. Aerva lanata, which is high in polyphenols and has antioxidant and 
hypoglycemic characteristics, presents a promising but understudied option. To link preclinical 
findings to clinical application, we must standardise phytotherapy, conduct rigorous randomised 
trials, and merge humanised and organoid systems.	



Journal of Animal Environment, Vol. 18, No. 4s, 2026	

1197	

  Introduction 	

Overview of Polycystic Ovarian Syndrome 
(PCOS)	

  Polycystic Ovary Syndrome (PCOS) is a 
prevalent endocrine and metabolic condition 
affecting women of reproductive age. It is defined 
by hyperandrogenism, ovulatory failure, and 
polycystic ovarian morphology. Beyond 
reproductive health, PCOS is linked to metabolic 
issues such as insulin resistance, obesity, type 2 
diabetes, dyslipidaemia, and cardiovascular disease. 
The heterogeneity of PCOS makes it a complicated 
condition with a multivariate aetiology that includes 
genetic, environmental, and behavioural variables. 	

 Prevalence and clinical significance 	

The global prevalence of PCOS ranges from 
6% to 20%, based on diagnostic criteria such as the 
Rotterdam, NIH, or AE-PCOS Society 
recommendations Kiran, Z. (2024). The prevalence 
in India has been found to range between 9% and 
36%, depending on area and diagnosis Talukdar et 
al., 2025. PCOS is not only a leading cause of 
infertility, but it is also a long-term health problem 
because it is linked to metabolic syndrome, 
endometrial cancer, psychological disorders like 
anxiety and depression, and a lower quality of life 
(Dhanka et al., 2025; Maulenkul et al.,2024.) As a 
result, research into effective treatment techniques 
for PCOS remains a top focus.	

Pathophysiology of PCOS 	

The pathogenesis of PCOS is complex, 
involving abnormalities in the hypothalamic-
pituitary-ovarian (HPO) axis, hyperinsulinemia, and 
androgen excess. Hypersecretion of luteinizing 
hormone (LH) and decreased follicle-stimulating 
hormone (FSH) cause aberrant folliculogenesis and 
anovulation (Stener-Victorin et al., 2024; Ke et 
al.,2025). Insulin resistance, which occurs in 50-
70% of women with PCOS, exacerbates 
hyperandrogenism by activating ovarian theca cells 
to create extra androgens (Unfer et al.,2025). 
Oxidative stress, chronic low-grade inflammation, 
and adipokine changes all play important roles in 
disease progression (Cazzola et al.,2024).	

Animal Models in PCOS Research (The 
Value of Rat Models)	

 Animal models are critical for understanding 
the aetiology and pathophysiology of PCOS, as 
well as testing prospective treatment approaches. 
Rats are commonly employed as models because of 
their genetic similarities, consistent oestrous cycle, 
and ease of hormonal or pharmacological 
development of PCOS-like symptoms (Li et 
al.,2025). Letrozole, dehydroepiandrosterone 
(DHEA), oestradiol valerate, and a high-fat diet are 
common induction methods that mirror human 
PCOS symptoms such as hyperandrogenism, cystic 
ovarian morphology, and metabolic abnormalities 
Chang et al.,2024. Rat models thus provide a great 
platform for investigating pharmacological and 
natural treatments for PCOS.	

The role of medicinal plants in PCOS 
management 	

In recent years, medicinal plants have received 
a lot of interest as an alternative and supplemental 
treatment for PCOS. Many plants include bioactive 
chemicals, including flavonoids, alkaloids, 
terpenoids, saponins, and polyphenols, which have 
antioxidant, anti-inflammatory, insulin-sensitizing, 
and hormone-regulating activities  Al (Raish et 
al.,2025; Ayyadurai et al.,2026; Sandhiya et 
al.,2026; Sakthivel et al.,2026; Jancyhelan et 
al.,2026). Unlike synthetic medications, herbal 
therapies are regarded as safer, more inexpensive, 
and culturally acceptable. Several studies in rat 
models have shown that plants such as Trigonella 
foenum-graecum (fenugreek), Cinnamomum verum 
(cinnamon), Curcuma longa (turmeric), and 
Withania somnifera (ashwagandha) can restore 
ovarian morphology, normalise oestrous cycles, 
improve insulin sensitivity, and reduce oxidative 
stress (Dutta et al.,2024; Madamsetty, 2025).  
Table1 & Figure 1. Thus, medicinal plants are a 
promising field of research for generating novel and 
holistic treatments for PCOS	

Methodology for Review 	

Search Strategy 	

A thorough literature search was carried out to 
find relevant publications on polycystic ovarian 
syndrome (PCOS), induction methods, and therapy 
with medicinal plants in rat models. The electronic 
databases PubMed, Scopus, Web of Science, 
ScienceDirect, and Google Scholar were searched 
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between January 2000 and July 2025. The 
following keywords and Boolean operators were 
combined: *"Polycystic ovary syndrome" OR 
"PCOS" AND "rat model" OR "animal model" 
AND "medicinal plants" OR "herbal treatment" OR 
"phytotherapy" AND "induction" OR "letrozole" 
OR "oestradiol valerate" OR "DHEA". A manual 
search of the collected papers' reference lists was 
also carried out to discover more relevant studies.	

 PCOS Induction in Rat Models.	

Polycystic ovarian syndrome (PCOS) is a 
multifactorial endocrine illness whose complicated 
pathophysiology remains difficult to reproduce in 
animal models. Rat models are among the most 
commonly used due to their well-studied 
reproductive physiology, low cost, and ease of 
manipulation. Several techniques have been utilised 
to create PCOS-like phenotypes in rats, roughly 
classified as hormonal induction, chemical 
induction, and diet-induced models. Each technique 
has specific strengths and weaknesses, and the 
model used is heavily influenced by the research 
issue being investigated.	

 Common Methods of PCOS Induction 	

 Hormonal Induction 	

Letrozole (an aromatase inhibitor).	

Letrozole is now the most commonly utilised 
pharmacological drug to induce PCOS in rat 
models. The typical strategy for young or adult 
female rats is to provide 1 mg/kg/day orally for 
around 21 days. This regimen reduces aromatase 
activity, reducing oestradiol production and 
increasing luteinizing hormone (LH) levels, which 
boosts ovarian androgen synthesis (Wydra et al., 
2025; Li et al.,2021). Letrozole-induced rats show 
persistent diestrus, anovulation, and polycystic 
ovarian morphology, which includes enlarged 
cystic follicles and decreased corpora lutea. 
Combining letrozole with a high-fat diet (HFD) 
increases metabolic abnormalities such as glucose 
intolerance, dyslipidaemia, and insulin resistance 
(Pieczyńska et al.,2022; Zheng et al.,2021). Thus, 
this paradigm is strongly aligned with the 
hyperandrogenic phenotype of PCOS. 	

DHEA (Dehydroepiandrosterone).	

 Another often utilised drug is DHEA, which is 
delivered subcutaneously to rats in their prepubertal 
or peripubertal stages for 20-21 days. DHEA-
treated rats exhibit hyperandrogenism, irregular 
oestrous cycles, cystic ovarian morphology, and 
persistent anovulation (Mahmoud et al.,2022; Negi 
et al.,2025). Furthermore, this model frequently 
reproduces low-grade systemic inflammation and 
oxidative stress, which are similar to traits seen in 
women with PCOS. When combined with a high-
fat diet, DHEA medication can cause insulin 
resistance, obesity, and dyslipidaemia (Tovar et 
al.,2023). Importantly, outcomes differ depending 
on the age of induction, emphasising the role of 
developmental timing in PCOS aetiology. 	

Testosterone 	

Exogenous androgens, such as testosterone 
propionate (TP), are frequently used to elicit PCOS-
like characteristics. This model is especially 
effective for investigating androgen excess and its 
developmental programming consequences. In 
neonatal or juvenile rats, administering TP (10 
mg/kg for 35 days) causes cycle arrest, follicular 
cysts, and high circulating testosterone levels 
(Basak et al.,2023; Liu et al.,2025). When paired 
with high-fat diet, the TP model replicates obesity, 
dyslipidaemia, and glucose intolerance, enhancing 
its resemblance to the metabolic phenotype of 
PCOS (Guo et al.,2022).	

Esteradiol valerate (EV). 	

EV is commonly given as a single 
intramuscular injection of 2-4 mg to induce 
persistent oestrus, anovulation, and cystic ovarian 
morphology (Asghari, et al.,2021). This model is 
beneficial for researching neuroendocrine 
regulation of PCOS, as it disrupts ovarian 
sympathetic innervation (Benitez, et al.,2021). 
However, unless paired with dietary changes, EV 
models rarely cause major metabolic abnormalities.	

       Table 1. List of medicinal plants, their 
families, types of extracts, common names, and 
references used in PCOS experimental studies	

Botanical name	 Family	 Extract	 Common name	 Reference	
Crateva religiosa Capparaceae	 Hydroalcoho Lic Sacred Garlic Pear 	  Meenaloshini et al., 



Journal of Animal Environment, Vol. 18, No. 4s, 2026	

1199	

G.Forst	 Extract	 2025	
Terminalia chebula 
Retz	

Combretaceae	 Ethanolic Fruit Extract	 Kadukkai	 Kalimuthu et al., 2025	

 Caesalpinia bonduc 
(L.) Roxb.	

Fabaceae	 Aqueous Seed Extracts	 Grey nicker,	 Ayyadurai et al., 2022	

Cyperus esculentus L	 Cyperaceae	 Tubbers  Extract	 Tiger nut, 	 Adelakun S.A. et al., 
2022	

Calendula officinalis L	 Asteraceae	 Hydroalcoho Lic 
Extract	

Pot marigold	  Gharanjik F.et al., 
2022	

Momordica charantia 
L	

Cucurbitaceae	 Aqueous  Extract	 Bitter melon,	 Hussain L. et al., 2022	

Aronia melanocarpa 
(Michx.) Elliott	

Rosaceae	 Plant   Extract	 Black chokeberry	 Rudic J. et al., 2022	

Ficus religiosa L	 Moraceae	 Aqueous  Extract	 Peepal tree	 Suriyakalaa et al., 2021	
Vernonia amygdalina 
Delile	

Asteraceae	 Ethanolic Extract	 Grawa 	  Ibeawuchi et al., 2021	

Withania coagulans 
(Stocks) Dunal	

Solanaceae	 Aqueous  Extract	 Paneer phool	  Ayaz H. et al., 2021	

Azadirachta indica 
A.Juss.	

Meliaceae	 Ethanolic Extract	 Neem, nimtree 	 Patel S.V. et al., 2021	

Peucedanum grande 
C.B.Clarke	

Apiaceae	 Hydro alcoholic extract	 Wild Carrot	 Kausara F. et al., 2021	

Vitex agnus-castus L.	 Lamiaceae	 Ethanolic  extract	 Chaste tree	  Feyzollahi Z. et al., 
2021	

Cicer arietinum L.	 Leguminosae	 Seed ethanol extract	 Chickpea	  Ali S.E. et al., 2021	
Urtica dioica L.	 Urticaceae	 Nettle extract	 Stinging nettle	 Bandariyan et al., 2021	
Ficus deltoidea Jack	 Moraceae	 Methanolic extract 	 Mistletoe fig	  Haslan  Muhammad  

et al. , 2021	
Cuscuta reflexa Roxb.	 Convolvulacea e	 Hydro  alcoholic 

extract	
Dodder 	  Kausara F. et al., 2021 	

Actaea racemosa L	 Ranunculaceae	 AR extracts	 Black cohosh, 	  Azouz A.A. et al., 
2021	

Nigella sativa L.	 Ranunculaceae	 Hydro alcoho lic 
extract	

Black caraway	  Khani S. et al., 2021	

Origanum majorana L.	 Lamiaceae	 Majoram extract	 Sweet marjoram	 Rababa’h A.M. et al., 
2020	

Berberis integerrima 
Bunge	

Berberidaceae	 Hydro alcoho lic 
extract	

Barberry	  Ashkar F. et al., 2020	
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Figure 1.  Graphical representation of medicinal plants, extracts, and their therapeutic roles in PCOS 
experimental models. Selected medicinal plants with hydroalcoholic, ethanolic, methanolic, and aqueous 
extracts have demonstrated therapeutic activity in PCOS rat models.”	

	

Figure.2. Schematic Representation of Common Methods for PCOS Induction in Rat Models	

	

  Figure.3. Schematic Representation of Metabolic Characteristics and Mechanistic Pathways in PCOS 
Rat Models	
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 Chemical Induction 	

Although chemical induction frequently 
overlaps with hormonal approaches, it usually 
refers to nonsteroidal drugs like oestradiol valerate. 
A single EV dose is the most common chemical 
trigger for generating persistent oestrus and cystic 
ovarian morphology, however it has limitations in 
mimicking metabolic characteristics (Al-Dossary, et 
al.,2021).   
Diet-Induced Models 	

Chronic consumption of **high-fat or high-
fat/high-sucrose (HFHS) diets has been 
demonstrated to cause reproductive and metabolic 
problems. Symptoms may include irregular cycles, 
polycystic ovarian morphology, insulin resistance, 
obesity, and dyslipidaemia (Bai, et al.,2024). HFHS 
diets are often combined with letrozole or DHEA to 
achieve a more clinically relevant phenotype 
(Poojary, et al.,2022). This makes diet-induced 
mice ideal for investigations investigating the 
metabolic problems of PCOS Figure 2.	

Comparative Effectiveness of Induction 
Methods. 	

Letrozole, DHEA, TP, and EV consistently 
reproduce reproductive characteristics such as 
anovulation and cystic follicles. Letrozole and 
DHEA are the most commonly utilised, owing to 
their repeatability and closeness to human 
hyperandrogenic PCOS (Zhang, & Xu, 2022). 
Metabolic characteristics (insulin resistance, 
dyslipidaemia, obesity) are best recreated using 
diet-induced models or combination models (e.g., 
letrozole + HFD, DHEA + HFD). Hormonal 
induction alone may not be enough to detect 
metabolic syndrome (Lin, et al.,2021). Mechanistic 
congruence with human PCOS: aromatase 
inhibition (letrozole) and androgen excess (DHEA, 
TP) resemble the endocrine axis, while diet-induced 
models replicate the metabolic driver of PCOS. 
Therefore, selecting the induction approach should 
be directed by the primary study purpose 
(Somarathna et al.,2022).	

Limitations of current models	

 Rat models of polycystic ovarian syndrome 
(PCOS) have various drawbacks that reduce their 
translational utility. Protocol variability, which 
includes variations in dose, duration, mode of 

administration, and rat age or strain, limits 
reproducibility between trials Stokes et al.,2021. 
Moreover, individual models often provide only 
partial representation of PCOS: oestradiol valerate 
(EV) models capture ovulatory dysfunction but lack 
robust metabolic features, while androgenisation 
models effectively mimic reproductive endpoints 
but typically require dietary supplementation to 
induce metabolic traits (Di Berardino et al.,2022).  
Short induction durations, such as the regularly 
used 21-day letrozole procedure, make it difficult to 
simulate the chronic and lifelong character of 
PCOS, instead focussing on acute 
pathophysiological changes (Parker, 2023). 
Combination models that include hormones and 
high-fat diets can improve clinical relevance, but 
they bring confounding factors that make 
mechanistic interpretation difficult (Gupta et 
al.,2022). Finally, no one rat model can truly 
capture the variability of human PCOS, which 
ranges from lean to obese and includes a wide range 
of metabolic and mental comorbidities (Sarma et 
al.,2021). 	

Medicinal Plants Used in PCOS Treatment 
(in rats) 	

Herbal therapies tested in PCOS rat models 
rely on a few recurring phytochemical themes 
flavonoids, alkaloids, terpenoids, saponins, and 
polyphenols  that produce complementary effects 
such as lowering androgen action, quenching 
oxidative stress/inflammation, improving insulin 
sensitivity, and restoring follicular development and 
ovulation (see mechanisms below). Several plants 
have been frequently examined in letrozole- or 
androgen-induced PCOS animals, providing a 
useful roadmap for preclinical phytomedicine 
research. (Indirani et al.,2026; Muthukumaran et 
al.,2026; Pagani, et al.,2024). 	

 Discussion  
Strengths and limitations of existing studies 	

PCOS research has advanced as a result of 
coordinated guideline formulation, mechanistic 
preclinical study, and increased genetic and clinical 
data collection. The 2023 International Evidence-
Based Guideline harmonised diagnostic and 
management criteria while explicitly prioritising 
research issues, so increasing trial comparability 
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and directing clinically relevant outcome choices. 
(Tay, et al.,2025). Preclinical models (prenatal 
androgenisation, letrozole, DHT, DHEA) reproduce 
core reproductive and metabolic phenotypes—
anovulation, polycystic ovarian morphology, LH 
dysregulation, and insulin resistance—and provide 
tractable platforms for testing causal hypotheses 
and candidate therapies (Das, et al., 2022; 
Ayyadurai et al., 2026; Anbazhagan et al.,2026).	

 Figure.3. However, there are some 
significant restrictions to translation. Phenotypic 
heterogeneity (inconsistent definitions of 
biochemical vs. clinical hyperandrogenism and 
ultrasound criteria), short follow-up periods, 
underpowered subgroup analyses, and limited 
ethnic/metabolic diversity continue to impede 
precision-medicine efforts and long-term risk 
assessment. (Johansso et al.,2023). Animal models, 
while mechanistically informative, do not represent 
the complete spectrum of human PCOS endotypes 
and frequently focus on a single pathogenic axis 
(e.g., androgen excess) without accounting for 
comorbidities such as sleep difficulties or 
neuropsychiatric symptoms. Direct extrapolation is 
further limited by species differences in 
folliculogenesis, steroid metabolism, and 
hypothalamic-pituitary control. (Das, et al.,2023).	

Translational significance of animal studies 
to humans 	

Animal studies have been critical in 
demonstrating that androgen excess might be 
sufficient to produce reproductive and metabolic 
failure, bolstering causal theories that relate 
hyperandrogenism to insulin resistance and ovarian 
function. Rodent letrozole and prenatal-androgen 
models recapitulate many of the characteristics 
reported in women with PCOS, and they allow for 
experimental modification of timing, dose, and 
environmental modifiers (e.g., a high-fat diet) to 
investigate interactions that would be impractical or 
unethical in people. (King, 2024). However, 
translational constraints must be acknowledged: 
interspecies variations (ovarian cycle dynamics, 
steroid biotransformation, and neuroendocrine 
regulation) can influence phenotype expression and 
medication reactions. The most productive 
translational strategy is triangulation, which 
involves using multiple complementary animal 

models mapped to defined human endotypes, as 
well as human cell/tissue models (primary 
theca/granulosa cells, adipose explants, organoids) 
and human observational/interventional studies to 
validate mechanistic hypotheses. (Bortoletto, et al., 
2023).	

 Research gaps and Future Directions 	

 Standardise phenotypes and outcomes. Use 
core outcome sets (reproductive, metabolic, mental-
health, and pregnancy) across trials and 
observational cohorts to allow for pooled analyses 
and endotype-specific conclusions. Guideline 
groups have already emphasised these themes and 
provided a framework for harmonisation 
(Hogervorst et al.,2023).  Move beyond GWAS 
locus discovery to functional genomics (CRISPR 
perturbation in human organoids, single-cell multi-
omics of ovary/adipose/hypothalamus) to connect 
risk variants to cellular phenotypes and druggable 
pathways (Karagiannakos et al.,2022; Sudhakaran 
et al., 2026;  Renukadevi et al., 2026). Longitudinal 
and intergenerational cohorts. Increase follow-up to 
study cardiometabolic outcomes, pregnancy 
problems, and offspring health; research how 
mother metabolic/endocrine status and therapies 
affect foetal programming (Grilo et al.,2022). 
Refine preclinical models. Use matched model 
panels (e.g., prenatal androgen + diet-induced 
obesity) to simulate specific human endotypes and 
evaluate therapies in a setting similar to comorbid 
conditions. Integrate humanised and organoid 
systems to reduce species-translation uncertainties 
(Berridge et al.,2024). Conduct pragmatic head-to-
head trials of lifestyle, first-line ovulation induction 
(letrozole), insulin-sensitizers (metformin, 
berberine), and promising phytotherapies, 
incorporating patient-reported outcomes, cost-
effectiveness, and equity analyses López-Cabanillas 
(Lomelí  et al., 2024).	

Conclusions: 	

  Polycystic ovarian syndrome (PCOS) is a 
complicated condition that includes not only 
reproductive issues but also metabolic, endocrine, 
and psychological issues.   Rat models have 
significantly contributed to the understanding of the 
complex pathophysiology of polycystic ovarian 
syndrome (PCOS) and the assessment of treatment 
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strategies.   Diet-induced models, testosterone, 
oestradiol valerate, DHEA, and letrozole have all 
been efficient in replicating specific characteristics 
of human polycystic ovarian syndrome (PCOS); 
however, no single induction method has 
successfully included the entirety of the condition's 
heterogeneity.   Medicinal plants are appealing 
alternatives or additions to standard treatments 
because they are antioxidants, anti-inflammatories, 
insulin-sensitizers, and hormone-modulators.   
Studies on many botanicals, such as ashwagandha, 
cinnamon, turmeric, and fenugreek, have 
demonstrated their efficacy in restoring ovarian 
morphology, enhancing oestrous cyclicity, reducing 
androgen excess, and ameliorating metabolic 
disorders.	

  The complexity of human PCOS endotypes, 
interspecies variations, and the diversity of 
induction methodologies present significant 
challenges in translating animal research findings 
into therapeutic applications, notwithstanding these 
advancements.   Future research should concentrate 
on the integration of preclinical data with human 
trials, the standardisation of outcome metrics, and 
the enhancement of animal models to more 
accurately reflect comorbidities.   Combining 
phytotherapy with current management strategies 
holds significant potential for developing safe, cost-
effective, and comprehensive treatments for 
polycystic ovarian syndrome (PCOS).   To improve 
long-term reproductive and metabolic outcomes for 
women with PCOS, we will need to combine new 
research findings with what we now know about 
how to treat them.	
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